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Visible to shortwave infrared imaging spectroscopy
Opportunities for Understanding Earth’s Surface
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Golden age of imaging spectroscopy
Opportunities for Understanding Earth’s Surface

1982 First Imaging
Spectrometer (AIS)
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Golden age of imaging spectroscopy
Opportunities for Understanding Earth’s Surface
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Earth surface Mineral dust source InvesTigation

=

EARTH SURFACE MINERAL DUST SOURCE
INVESTIGATION

Submitted in response to NNH12ZDA0060-EVI4
November 18, 2016

Closing the knowledge gap of mineral dust's impact to our Earth system

‘ DR. DIANE L. EVANS. DR. ROBERT O. GREEN

Authorizing Offcisl Principal Investigator
Jet Propulsion Labratory Jet Propulsion Laboratory
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EMIT Science Team & Project Team
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EMIT Science Team & Affiliates
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EMIT Science Objectives

Y 3

23 June 2020 African Dust Storm reached the U.S. 26 Oct 2007 African Dust Storm seen by MODIS
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EMIT Science Objectives
The role of the mineral dust cycle in radiative forcing

RADIATIVE FORCING

Precipitation
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EMIT Science Objectives & Approach
Integrating Imaging Spectroscopy and Earth System Modeling

Spaceborne
Imaging
Spectroscopy

5/11/2023

Radiative Forcing

Particle
Emission
and
Transport

. Wet
and
Dry
Depo-
sition

| Ecosystems

1) Constrain the sign and magnitude of
dust-related radiative forcing at regional
and global scales by acquiring,
validating and delivering updates of
surface mineralogy used to initialize
Earth System Models.

2) Predict the increase or decrease of
available dust sources under future
climate scenarios objective by
initializing Earth System Model

Ocean and Snow forecast models with the mineralogy
Biology  Hydrology of soils exposed within at-risk lands
Arid Dust Models ~ Models bordering arid dust source regions.
Source Region
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EMIT Science Approach

Imaging spectroscopy to map dust source regions

Calibrated
Image Cube
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EMIT Science Approach
Mapping surface minerology from dust emitting regions
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EMIT Science Approach
Targeting observations over dust emitting regions

5/11/2023

13 jpl.nasa.gov



NASA Biodiversity and Ecological Conservation Team Meeting

EMIT Science Approach
Integrate minerology into Earth System Models for forcing assessment
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EMIT Science Data Products
Available on the LP DAAC!

500

"‘va\A

1000 1500 2000 2500
Wavelength [nm)

L1b: Radiance
at Sensor

N AN N

1000 1500 2000
Wavelength [nm]

L2a: Surface
Reflectance

2500

—— Gypsum CaS04.2H20
—— Calcite CaCO3
—— Hematite Fe203

Reflectance

—Kaolinite Al4[SKO10[(OH)8
Goethite FeO.OH
Dolomite CaMg(C03)2
llite (K,H30)(AI Mg, Fe)2(Si Al4O10[(OH)2,(H20))
Vermiculite (Mg,Fe+2 Al)3(Al Si)4010(0H)2°4H20

Montmorillonite (Na,Ca)0.33(AlMg)2Si4010(0OH)2*nH20

Chlorite (Mg,Fe)3(Si,AIMMO10(0OH)2-(Mg,Fe)3(OH)6

0.8

."JI | .II\. T ) "(\
0 g 6 ~ \\j \'\
A ~ NA
'Ir ; Ij X \

0.4 — f

0.2

400 700 1000 1300 1600 1900 2200 2500

Wavelength (nm)




NASA Biodiversity and Ecological Conservation Team Meeting

EMIT Science Data Products
Available on the LP DAAC!
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L1b: Radiance L2a: Surface L2b: Mineral L3:Aggregated L4: CESM, GISS
at Sensor Reflectance Maps Mineralogy Model Runs
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EMIT Mineral Validation

NASAAVIRIS Airborne and USGS Field Data
USGS / NASA
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EMIT Mineral Validation

NASAAVIRIS Airborne and USGS Field Data

USGS / NASA .
Airborne Campaian EMIT Detected Minerals
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EMIT Coverage Map to Date

5/11/2023 Thisdocument hasbeen reviewed and determined not to contain export controlled technical data. 19 jpl.nasa.




EMIT Science Data Products
Expanded Science & Application Potential — beyond EMIT’s purview

L1b: Radiance L2a: Surface L2b: Mineral | L3: Aggregated L4: CESM, GISS
at Sensor Reflectance Maps Mineralogy ModelRuns




Vegetation function and structure
Santa Barbara County

Example ecosystem
spectral diversity

Foliar Trait Indices
B Leaf Mass per Area
Leaf Water Content

B Nitrogen




Urban, Arid Land Ecosystems, and Agriculture
Southern California

A Lt « Urban surface composition
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* Dryland ecosystem(C. F. S.)
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Coastal Observation — Aquatic constituents
Bahia Blanca, Argentina

* Water constituents

* Algal blooms and types

+  Sediment

« Shallow water benthic cover
* Coral environments

* Local coastal ecosystems
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Supporting open science and applications
VISIONS: Portal supporting EMIT Data Visualization & Access

Ny

EMIT Scene

. Scene size 75km x 75km

E::-a...

Web portal for rapid visualization with links to Land Processes DAAC for primary data access
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Join the EMIT community!

Science & Applications
Team ROSES call now
open

EMIT Community
webinar, this Friday!
Please join us
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Thank you! Questions?
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